Insights into the thermostability and product specificity of a maltooligosaccharide-forming amylase from Bacillus stearothermophilus STB04.
Analyze the thermostability, mode of action, and product specificity of a maltooligosaccharide-forming amylase from Bacillus stearothermophilus STB04 (Bst-MFA) from the biochemical and structural point of view. Using three-dimensional co-crystal structure of Bst-MFA with acarbose as a guide, experiments were performed to analyze the thermostability, mode of action and product specificity of Bst-MFA. The results showed that the Ca2+-Ca2+-Ca2+ metal triad of Bst-MFA is responsible for its high thermostability. Multiple substrate binding modes, rather than one productive binding mode determined by non-reducing end recognition, are in accordance with an endo-type mode of action. Significant interactions between subsites - 5 and - 6 and glucosyl residues at the non-reducing end explain the maltopentaose (G5) and maltohexaose (G6) specificity of Bst-MFA. Bst-MFA is a thermostable enzyme that preferentially produces G5 and G6, with an endo-type mode. The understanding of structure-function relationships provides the foundation for future efforts to the modification of Bst-MFA.